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Among burn patients, the total burned surface area, the depth of burn, age and complications related to inhalation injury have all been recognized as risk factors for death (Germann et al. 1997; Ryan et al. 1998; Muller et al. 2001; Wibbenmeyer et al. 2001) . The depth of burn is classified into three types: first, second and third degree. Third-degree burn is equal to full thickness burn. The total burned surface area consists of second-and third-degree burns but first-degree burn (only skin redness). Second-degree burn still has epithelial elements, which may provide spontaneous healing. The skin surface in seconddegree burn is covered with blisters or shows a waxy white appearance, and is sensitive to pain stimulation. While in third-degree burn (the fullthickness burn) all the epithelial elements have been destroyed and spontaneous healing is not possible. A full-thickness burned area is hard and dry, is tan or fawn colored and insensitive to pain stimulation. (Artz et al. 1979) . The greater the burned area, the deeper the burn, the older the patient or the associated inhalation injuries are factors that negatively influence of the prognosis.
full-thickness burned area, the incidence of inhalation injury, and the mortality rate were compared between the two groups. Inhalation injury was defined as the existence of soot and/or inflammation of mucosa in the bronchus based on bronchoscopy findings.
To match the patients for the severity of burn injuries in the two groups, we excluded any subjects who were under 30 years of age, and those with total burned surface area of over 40% or full-thickness burned area of over 30%. After matching the burned patients, the backgrounds and the mortality rates between the two groups were analyzed.
The chi-squared and Student's t-test were used for statistical analyses. A p value of less than 0.05 was considered significant.
RESULTS
The neuropsychiatry group (n = 39) consisted of 21 subjects with self-inflicted burns, 7 cases with cerebrovascular diseases, 2 cases with Parkinson syndrome, 6 cases with carbon monoxide intoxication and 3 cases with acute alcohol intoxication. Four subjects with suicidal burns were complicated with carbon monoxide intoxication and were classified as the self-inflicted burns. The control group consisted of 38 burn subjects.
The clinical parameters and outcomes of the burned subjects are shown in Table 1 . The average age and gender were not significantly different between the two groups. The causes of burns in neuropsychiatry group were limited to flame and scald, while the control subjects had multiple causes, but the difference was not significant. The incidence of inhalation injury in the neuropsychiatry group is significantly higher than that in the control. The GCS in the neuropsychiatry group is lower than that in the control group. The total burned surface area, full-thickness burned area, and mortality in the neuropsychiatry group are significantly greater than those in the control group.
On the other hand, after matching the patients for burn severity, the clinical parameters, including the mortality, showed no significant differences between the two groups, except for the GCS ( Table 2 ). The GCS in the neuropsychiatry group is significantly lower than that in the conExperimentally, the depth or area of the burn was regulated by both the nature and exposure time of burning source (Kauman et al. 1990; Knabl et al. 1999) . The nature of burning source such as flame, scalding, and others, was investigated previously (Ng et al. 1991; Stassen et al. 2001 ). However, as it is impossible to determine the exposure time of the burning source, we could not find any clinical reports concerning the exposure time of burning source. The exposure time is affected by the intention and the ability to move away from the burning source. Thus, we retrospectively investigated the outcome of suicidal burn injuries, in which the patients tended to stay at or near the burning source, and the outcome of burn injuries in patients with pre-existing neurological problems, who were unable to move away from the burning source.
METHODS
This study was approved by the human investigation committee at National Defense Medical College. Between April 1996 and March 2003, 121 burned patients were transferred to the Department of Traumatology and Critical Care Medicine, National Defense Medical College (Level I). Among them, we eliminated 19 cases with isolated inhalation injuries because their burned area had not been measured (all survived), 5 cardiopulmonary arrests with averaged burned area of 73% (original diseases: myocardial infarction, brain contusion, and 3 cases of carbon monoxide intoxication), and 20 children under 10 years old with presumable difficulty in moving away from the burning source. The remaining 77 burned patients were retrospectively investigated. They were divided into two groups, neuropsychiatry and control groups. The neuropsychiatry group consisted of self-inflicted burn patients and burn patients with neurological disorders, who could not move away from burning source due to neurological problems. The neurological disorders included cerebrovascular disease with impaired movement, Parkinson syndrome with impaired movement, carbon monoxide intoxication (arterial COHb > 30% on arrival) and acute alcohol intoxication (serum alcohol concentration > 100 mg/100 ml on arrival). The control subjects (n = 38) have been healthy before suffering burn injuries. The age, gender, expedients of burn, Glasgow Coma Scale (GCS; a scale for level of consciousness) on arrival, total burned surface area, trol group.
DISCUSSION
Here we report for the first time that the outcome of the burned patients depends on the patients' will and the ability to move away from the burning source. The outcome of the burned patients, who were injured by self-infliction or had preexisting neurological problems (cerebrovascular disease, Parkinson syndrome, carbon monoxide and acute alcohol intoxication), was unfavorable because they were considered to be exposed to the burning source longer than the healthy subjects. After matching for burn severity between the two groups, the mortality rate is not significantly different. Thus, burns with neuropsychiatric problems alone did not affect the outcome. Instead, a prolonged exposure to the burning 11.0 ± 1.1 14.9 ± 0.0 < 0.0001 Total burned surface area 14.6 ± 2.3 11.5 ± 1.6 not significant Full thickness burned area 4.3 ± 2.1 1.7 ± 0.6 not significant Mortality rate (%) 7.6 0 not significant
The data are shown as mean ± S.E.
source due to neuropsychiatric problems affected the severity and outcome of burn. The present finding is consistent with the previous reports showing that self-inflicted burn tended to have a larger total burned surface area and a higher mortality (Germann et al. 1997; Mzezewa et al. 2000; Ho et al. 2001 ). In fact, burned patients, who had intended to die by pouring flammable liquid onto their clothing, did not take off such burning clothes, and did not request first aid, both of which resulted in a long exposure with burning source. Accordingly, self-inflicted burns tended to have larger and deeper burn injury areas, and a greater degree of inhalation injury. These factors all result in a poor prognosis. Most individuals with major self-inflicted burns had an active psychiatric diagnosis, with previous suicide attempts ( Wallace and Pegg 1999; Pham et al. 2003) . Better treatment of psychiatric disorders in the population might decrease the frequency of these burn injuries.
Complications related to alcohol intoxication and burn injuries have been reported to result in a poor prognosis (Germann et al. 1997; Messingham et al. 2002; Levy et al. 2004) , because the combination of alcohol exposure and burn injury causes an immune suppression by decreasing the T cell proliferation and IL-2 production, hepatic production of IL-6 through the modulation of oxidative stress, or neutrophil-mediated pulmonary damage (Patel et al. 1999; Choudhry et al. 2000; Colantoni et al. 2000; Messingham et al. 2002) . While ethanol exposure prior to burn injury was associated with a significantly elevated production of neutrophil chemoattractant and neutrophil accumulation in the wounds of ethanol-exposed individuals, the burn injured mice, which suffered from burn alone, did not show any difference in their susceptibility to infection (Faunce et al. 2003) . Our results indicate that individuals with acute alcohol intoxication tend to move away from the burning source more slowly, which results in a poor prognosis.
Carbon monoxide intoxication is caused by the inhalation of imperfect combustion. A combination of carbon monoxide intoxication and inhalation injury results in ventilation/perfusion inequality and a worse outcome (Barie et al. 1994; Chou et al. 2000) . However, we could not find any reports showing that isolated carbon monoxide intoxication causes a poor prognosis in burn patients. Our results suggest that individuals with carbon monoxide intoxication tend to move away from a burning source more slowly, thereby leading to a poor prognosis. In fact, the three cases of cardiopulmonary arrest due to carbon monoxide intoxication suffered a 100% burned surface area in our study.
There have so far been a few reports showing that patients with impaired movement due to cerebrovascular disease or Parkinson syndrome tend to suffer severe burn injuries and have worse outcomes (Raff et al. 1996; Germann et al. 1997; McGill et al. 2000) . Our results show that an impaired mobility results in a longer exposure to the burning agent, thereby leading to severe burn injuries and a poor prognosis. Therefore, pre-existing conditions might be incorporated to further refine the burn admission scores. In developed nations, the number of elderly individuals continues to increase and the number of people who suffer from an impaired mobility due to central nervous system disease is also increasing (Mazza et al. 2001; Dunlop et al. 2002) . Accordingly, we need to develop methods and devices to help such individuals avoid burn injury.
CONCLUSION
Burn patients, who suffered self-inflicted burn injuries or had pre-existing neurological problems, are likely exposed to burning agents longer and have worse outcome. Upon assessing severe burn patients, we should always evaluate their neuropsychiatric conditions and also look for any complications due to various types of intoxications.
